We exhibit a class of linear liftings of Fourier-Stieltjes transforms defined on a closed subgroup of a locally compact Abelian group to Fourier-Stieltjes transforms defined on the whole group. Using these liftings, we establish a result about unitary representations associated with cocycles on compact Abelian groups with dense action.
of functions defined on G . A well-known elementary result states that R(A(G))=A(G_{0}) and R(B(G))=B(G_{0}) (cf. [13, Theorems 2. 7. 2 and 2. 7. 4]). J. Inoue [10] constructed a linear isometry I from B(G_{0}) into B(G) , carrying A(G_{0}) in A(G) , B_{1}^{+}(G_{0}) in B_{1}^{+}(G) , and B_{s}(G_{0}) in B_{s}(G) , such that RI is the identity on B(G_{0}) and, for each \psi\in B(G_{0}) , the support of I\phi is contained in the set of all elements of the form x+y with x in the support of \emptyset and y in any given neighbourhood of 0 in G . Inoue's nstruction, relying on a subtle reduction to the case in which G_{0} is discrete and in which such an isometry can be expressed by a simple formula (cf. [9, Theorem A. 7. 1]) is fairly complicated and leads to a rather non-transparent formula for I. In this paper, we reveal a class of isometries with properties as above, which have a strikingly simple form. Taking advantage of the special shape of these isometries, we establish a result about transferring cocycles from closed subgroups of compact Abelian groups with dense action to the entire groups. The latter result will provide motivation to the proposed approach. or, equivalently, for which \gamma \in\rho^{-1}(U) . Hence
Taking into account (1. 3), we see that f satisfies (1. 1).
Let p be a function in
For each \gamma\in\hat{G} , set r( \gamma)=\int_{G_{0}^{\perp}}f(\gamma+\eta)p(\eta)dm_{G_{0}^{\perp}}(\eta) .
Repeating mutatis mutandis the argument used in the proof of (1. 2), we see that r is a non-negative lower semicontinuous function on \hat{G} . By (1. 1) applied to f and by (1. 4), Since G_{0}\ni x-arrow<T_{x}\mathscr{F}h , \varphi>\in C is in L^{1}(G_{0}) and \overline{g}_{w^{\epsilon}} is continuous, it follows that
Hence, in view of (1. 2), for each
The proof is complete. Now we are in a position to state the main result of this section. It will be a minor generalisation of Inoue's result mentioned in the introduction. .
Then (i) I is an isometry such that RI is the identity on B(G) ; (ii) I(A(G_{0}))\subset I(A(G)) ; (iii) I(B_{+}^{1}(G_{0}))\subset B_{+}^{1}(G) ;
(iv) I(B_{s}(G_{0}))\subset B_{s}(G) :
is compact, then I(B_{a}(G_{0}))\subset B_{a}(G) . and each x\in G_{0} , we have
If for a given neighbourhood U of 0 in G,
showing that RI is the identity in B(G) .
(ii), (iii), (iv) and ( v) and each x\in G ,
PROOF. In view of (2. 2) and Parseval's identity, for each x\in G and each \gamma\in\hat{G} , we have \sum_{\xi\in G_{0}^{\perp}}h(\gamma+\xi)(x, -\gamma-\xi) =(_{X}, _{-\gamma)\sum_{\xi\in G_{0}^{\perp}}(\chi}, -\xi)|\int_{G/Go}(\eta(\dot{y}), \gamma+\xi)dm_{G/Go}(\dot{y})|^{2} =(x, -\gamma\underline{)\sum_{\xi\in G^{\perp}}\int_{G/Go}(\eta(\dot{x}+\dot{y}),\gamma)(\dot{y},\xi)d}m_{G/Go}(\dot{y}) \cross\int_{G/Go}(\eta(\dot{y}), \gamma)(\dot{y}, \xi)dm_{G/Go}(\dot{y}) =(_{X}, -\gamma)\int_{G/Go}(\eta(\dot{x}+\dot{y})-\eta(\dot{y}), \gamma)dm_{G/G_{0}}(\dot{y}) .
Since, for any x , y\in G , [x+\eta(\dot{y})]=x+\eta(\dot{y})-\eta(\dot{x}+\dot{y}) , we see that
The proof is complete.
It is worth noticing that if one takes R for G , Z for G_{0} , and the natural mapping from R/Z onto [0, 1) for \eta , then Theorem 2. 1 in conjunction with Theorem 1. 3 implies the following theorem due to R. Goldberg [7] More generally, the extension to R^{n} of Goldberg's result due to C. C.
Graham and A. Maclean [8] can immediately be deduced from Theorems 1. 3 and 2. 1.
We close this section with the following THEOREM 2. 3. If I is the lifting operator associated with h given by is compact, the set
is also compact. Passing if necessary to \pi^{-1}(\pi(C)) , we may assume with no loss of generality that \pi^{-1}(\pi(C))=C . For each
; (2. 3) here, of course, . Consequently ly
The latter inequality together with (2. 3) implies that
3. =R and G_{0}=Z is due to T. W. Gamelin [6] . The above general definition of \tilde{A} parallels the one employed by J. Mathew and M. G. Nadkarni in [12] .
The following is the main result of the present section: The proof is complete.
